Analysis of the subcellular phosphoproteome using a novel phosphoproteomic reactor.
Protein phosphorylation is an important post-translational modification involved in the regulation of many cellular processes. Mass spectrometry has been successfully used to identify protein phosphorylation in specific pathways and for global phosphoproteomic analysis. However, phosphoproteomics approaches do not evaluate the subcellular localization of the phosphorylated forms of proteins, which is an important factor for understanding the roles of protein phosphorylation on a global scale. The in-depth mapping of protein phosphorylation at the subcellular level necessitates the development of new methods capable of specifically and efficiently enriching phosphopeptides from highly complex samples. Here, we report a novel microfluidic device called the phosphoproteomic reactor that combines efficient processing of proteins followed by phosphopeptide enrichment by Ti-IMAC. To illustrate the potential of this novel technology, we mapped the phosphoproteins in subcellular organelles of liver cells. Fifteen subcellular fractions from liver cell cultures were processed on the phosphoproteomic reactor in combination with nano-LC-MS/MS analysis. We identified thousands of phosphorylation sites in over 600 phosphoproteins in different organelles using minute amounts of starting material. Overall, this approach provides a new avenue for studying the phosphoproteome of the subcellular organelles.